Engineering Management (ACHA5012) Assignment
Planning for group project




[image: News from UWTSD – WHELF]



By Maxwell Oliver – 2218428



















Contents
-Introduction + group composition 	3
-Group roles				4
-Group tasks and timings		6
-Personal tasks				7
-Milestones				9
-Personal gateway			10
-Areas of concern 			11
-Gantt charts				12
-References				13






















	Introduction	

For our group project, our group has been tasked with taking part in the 2024 Institute of Mechanical Engineers (ImechE) Design challenge. This year the design challenge consists of designing and creating an autonomous repeatable vehicle including a programmable element. Below is an excerpt from the challenge brief. 
“The 2024 project brief is to build a repeatable vehicle. The vehicle can be any movable device – wheeled, walking, sliding, jumping, rolling or other. It must move from a point on a flat surface to touch a wall placed at right angles to the point and then return to stop as close as possible to the start point. The device is to be started manually, but once it is underway, no interference or outside control is allowed. The project represents the first stages of a robotic device that could be used for materials handling purposes. The device can be of any construction and propulsion method, limited only by cost and size.”
(ImechE, 2024) (1)
Our group consists of 5 members, whom will have a mixture of research, testing and development responsibilities depending on any prior knowledge or interest from the group member. Working individually and as a group in order to reach our individual short and long term goals in the progress of the challenge.

Group members
Maxwell Oliver 		2218428
Morgan Davies		 2205285
Dewi Miller		2112054
Jacob Jones		2005053
Ben Slade 		2104137












Group roles
One of the groups first steps prior to work distribution was to look at a Belbin analysis form and figure out what type of team role would suit us best individually. Below is a table showing how each member operates.
	Name
	Type of team member
	Strengths
	Weaknesses

	Maxwell Oliver
	Specialist 
	Single-minded, focussed and dedicated
	Can dwell on technicalities and get tunnel vision on their specific part of work

	Morgan Davies
	Implementer
	Reliable, efficient and forward thinking
	Can be slow to respond to new possibilities 

	Dewi Miller
	Plant
	Creative, generates ideas and solves problems
	Can be too-preoccupied to communicate effectively  

	Jacob Jones
	Resource Investigator
	Enthusiastic, develops contacts and explores opportunities
	Can be too optimistic and be less interested in the technical details

	Ben Slade
	Completer Finisher
	Good at finding errors. Good at useful feedback.
	Reluctant to delegate and can be over anxious about meeting milestones.


(Belbin Table) (2)
Our plan is to outline tasks which need to be completed week to week. We will have a weekly team meeting where as a group we brainstorm tasks we need to get done to progress properly. For the first few weeks this will be different areas of research. At this point along the project timeline, this is how we have distributed the work load.
· Maxwell-
-Types of sensors
-pros and cons of different types of sensors
-Which sensors we could reasonable use
-The price of the industry standard sensors
-the voltage requirement of the industry standard sensors

· Dewi-
-Of the past winners of the challenge: what works and doesn’t work
-General winner design
-Previous victor analysis
-The collation of the above data

· Morgan-
-Different types of power source
-What types of power source are reasonable
-Price of industry standard parts
-Capacity and voltage output of industry standard parts
-The environmental impact of the different types of power source
-The required connection types for each power source

· Jake-
-Previously used materials for successful builds
-Best places to source different types of materials
-The properties of the most used materials
-Making a list of suggest materials and why
-Manufacture methods best for specific parts
-Materials costs


· Ben-
-Research into different types of propulsion methods
-Power requirements of the industry standard propulsion solutions
-Pros and cons for the different types of propulsion methods
The reason I am taking on the more complex electronic areas of work is because I have an interest in broadening my knowledge in the computing area and I believe that working hands on with a programmable element and researching the surrounding peripherals will deepen my understanding. Also my group-mates don’t enjoy coding or the electrical hardware side that would be required so it makes sense for me to take this part of the work load.









Group Tasks and timings

Below is a list of the tasks to be taken by the group as a whole, before and up to, the end of the project.
-Group meetings
Every week on Tuesdays we will have a meeting without a defined length in order to: set objectives to be met by the meeting, delegate work, catch up on each other’s work and answer any questions we may have for each other. 
These happen weekly from 17-10-2023 to 10-4-2023 as this is when the final competition is.
-The first viva
The viva is a presentation by our group, involving all group members, to our course leads over seeing our group project in order for them to award marks based on our progression and work as displayed in our presentation.
The first viva happens on 13-12-2023.
-First prototype
This deadline is for the creation of the first prototype for our autonomous vehicle. The standards for the prototype are not to be able to match the end requirements but instead to A, begin with programming for the competition and B, to highlight flaws in our design.
We aim to have a working prototype before 8-2-2024.
-Testing and Tuning
This deadline is the minimum amount of time we, as a group, believe we need in order to properly have the vehicle operate properly and accurately. As well as conforming to the specifications set out be ImechE, as if we fail to meet these requirements then on the day of the competition we will receive no points.
From 8-2-2024 to 10-4-2024.
-The second viva
This is the same as the first viva however the content should be significantly closer to a working model than the first. This viva will require more time in development than the first due to more technical subject matter being discussed as it will focus on testing results over research data.
The deadline for the second viva is 20-3-2024.





Personal Tasks

	Order of tasks
	Task
	Reason
	Time required (hours)
	Equipment needed
	Task duration


	1
	Generate a list of sensors compatible with an Arduino
	Creating a starting place in order to find an appropriate set of sensors 
	1
	Research materials (internet and library books)
	17-10-2023 – 24-10-2023

	2
	Generate a table displaying useful information about the sensors in the list
	For use of comparing sensor to sensor in various categories
(Price, accuracy etc)
	2
	Research materials (internet and library books)
	17-10-2023 – 24-10-2023

	3
	Narrow down the list, using the table, to only show sensors useful to our task
	To remove sensors from our list that are useless for our requirements 
	1
	Research materials (internet and library books)
	24-10-2023 – 31-10-2023

	4
	Choose a couple of sensors for further testing, with assistance from Dewi’s research 
	To see how applicable the sensors are for our task
	1
	Research materials (internet and library books)
Dewi Miller
	24-10-2023 – 31-10-2023

	5
	Generate a spec table for the sensors for other group members to reference
	In order to allow other group members to quickly find data on the chosen components
	1
	Research materials (internet and library books)
	31-10-2023 – 7-11-2023

	6
	Research the Arduino and get hands on testing
	Start to build up my knowledge base as well as find out if there is any other equipment that will be required
	10
	Research materials (internet and library books)
An Arduino Uno Rev 3
	31-1-2023  – 7-11-2023

	7
	Start testing the sensors and motors (chosen by Ben) with the Arduino 
	To see if I can get the components working with the Arduino as will be required to meet the brief
	20
	Arduino Uno 
Motors
Motor controllers
Sensors
	7-11-2023 – 10-12-2023

	8
	Code the Arduino to interface with the components and so it can complete the desired competition objectives 
	In order for our project to perform on the competition day, it must be coded and set up appropriately 
	20
	Arduino Uno
Motors
Wires
Motor controllers
Sensors
Our prototype vehicle
	3-1-2023 – 10-2-2023





Preliminary Bill of materials (BOM)

	Item
	Price
	Quantity
	Aprox lead times
	Source

	Plywood for chassis 
	£0.10
	400mm X 400mm = 1600mm^2 surface area per panel (5 panel)
	4 working days
	Wickes.com

	Plywood for wheels
	£0.28
	5026.55mm^2 surface area
	4 working days
	Wickes.com

	3D printing filament
	£11.89
	800,000mm^3
Roughly 1kg
	5 working days
	Amazon.com

	Nickel metal hydride battery
	£12.88
	(4x9v)
	4-8 working days
	Amazon.com

	Sensor (TCS34725 colour sensor by Adafruit)
	£15.05
	2 items
	4-8 working days
	Cool-
-components.com

	HC-SR04 ultrasonic sensor
	£7.80
	2 items
	4-8 working days
	4 tronix


	Motor
	£15.24
	1 item
	4-8 working days
	Skysmotor.com

	Arduino UNO rev 3
	£24.99
	1 item
	3-6 working days
	Amazon.com

	Total
	£88.23










Milestones

Below is a list of project milestones.
1. Conclude component research
By this point of the project all initial research should be completed. This means that as a group all members are aware of which components we will be using, which materials we will be using and were they will be sourced from. This milestone is required to lead onto the next stage of the project, testing. All the individual research needs to be added to the group google document with added context before 7-11-2023 at the lastest.

2. Sort out component compatibility 
This means making sure all the components will work with each other and having methods in place to connect them properly to each other. For example, how we are connecting the motors to the electronics and chassis. This is required in order to know if more parts are needed of if the chosen components are incompatible with our design. This needs to be done before 21-11-2023 

3. Generate a prototype
This involves fabricating a design where all the components connect to each other properly and in a logical manner. This needs to be done to allow for the coding of the vehicle to being properly. This should be done before 10-12-2023
 
4. Finish coding for control of vehicle 
By this stage the code for the vehicle need to be complete. This will have been done using the prototype. This is completed when the prototype meets the requirements set out in the brief as mentioned before. This should be done before 7-3-2023

5. Fabricate the final design for competition use
At this point the code should be working properly. Now we just have to manufacture our final design and install the required code in order to be ready for the competition in Swansea. This needs to be done before 7-4-2024

6. Take part in the Imeche competition
This involves taking the final product to Swansea University for the Imeche competition, this is the end of our project. 10-4-2024






Personal gateway

My personal gateway in this project is to generate code that will allow the vehicle to move forward to the wall, stop upon contact and then reverse to the target and stop. I have to meet this by 7-3-2023. This is the bare minimum for our vehicle to score points at the competition. I hope to develop the code further passed this position in terms of accuracy however this will be done in with regards to time remaining before the final milestone. I will accomplish this goal by doing in depth research into each component and paying special attention to how they work on a physical basis as this will drastically help me write the required code as well as trouble shoot bugs. This means less following guides and more practical learning through hands on experience. Another method I will utilize is the electronic component specialists at my university who have decades of experience in this area, If I encounter an issue I cannot fix on my own or with targeted research then I will consult with these educators for advice and more specific areas to research. By completing our code before the competition I will allow the group to score points which will be a large measure of how we judge our success of the overall project.
My aim is to for the vehicle to stop within 10cm within the centre of the target after reversing from the contact with the wall. I will attempt to go closer than 10cm however 10cm is the minimum distance that grants points as outlined in the rules


















Areas of concern

Within my scope of the group project there are 2 main areas of concern for me. Firstly, connecting all of the components to the Arduino. An Arduino UNO rev 3 has 12 digital ports and 5 analog ports. Connecting at minimum 2 colour sensors, 2 distance sensor and 2 motor controllers plus batteries to this number of pins could be an issue as the distance sensors alone require 4 pins to operate. There are a couple of solutions that could be explored in order to combat this issue. The first is using a bread board as this allows you to turn one port into effectively 5 with the proper orientation, however this adds to the BOM. Another possible solution is to upgrade our Arduino board from an Uno to a Mega, the next step up in the Arduino catalogue. This version has many more ports which would definitely solve this issue but add a significant increase in cost on our BOM.
Another risk I could run into is environmental issues causing inaccuracy in my sensors. For example we are looking at using ultrasonic distance sensors which send out a quick pulse of ultrasonic waves from a trigger chambre and then receive the reflected waves with an echo chambre however the accuracy of the sensor is hugely affected by heat and back ground noise acting as interference. Due to accuracy being a huge part of our whole project it is important to solve this problem. From looking at passed winners of the competition a few teams create a 3D printed housing for the sensor in order to insulate it from surrounding head and dampen background noise. I will look into this solution if these inaccuracies occur in testing.

















Gantt Charts
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